In this study, the effects of dyes, which were dispersed in atactic polystyrene, on the enthalpy relaxation process was studied in order to investigate the mechanism of molecular motion at temperatures below Tg. Dyes used through were p-aminoazobenzene and C. I. Disperse Yellow 7. It is convenient to express the enthalpy changes that occur during isothermal annealing at a glassy state in terms of the excess enthalpy. The kinetics of the enthalpy relaxation was analyzed with the assumption of single relaxation time process. With an increase in the content of dyes, Tg of polymer decreased, the relaxation time of the enthalpy relaxation became long and the apparent activation energy increased. The longer the molecular length is, the lower Tg of polymer and the slower the rate of the enthalpy relaxation become.
Since the nature of molecular motion caused with annealing below Tg is not sufficiently understood, the relations between the relaxations of thermodynamic properties and the corresponding variations of the mechanical properties with the same annealing is hardly described apparently. We have reported that the rates of enthalpy relaxations of poly (alkyl methacrylates) are influenced by the size of side chain, (10, 11) and that the orientation factor of the elongated sample changes with the annealing while any thermal shrinkage or elongation does not occur (9) In this paper, we reported on the effect of the low molecular weight materials dispersed in a glassy polymer on the enthalpy relaxation process in order to estimate the molecular motions at temperatures below Tg.
EXPERIMENTAL

Sample
Atactic polystyrene (PS) used through experiment was STYRON 666 (Asahi Daw Co.). PS as received was purified by the reprecipitation from tetrahydrofran (THF) solution to methanol. The precipitated polymers were dried to constant weight in vacuo above Tg. In order to mix with low molecular weight materials, the flake like sample was obtained by the use of a ball mill.
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There are several ways (20, 22, 25, 26) to estimate the excess enthalpy by using DSC. Recently, Lagasse(27) reported the improved DSC technique for monitoring enthalpy relaxation of polymer glasses. We used Lagasse's method for estimating the excess enthalpy because it seems that this method gives a more reliable enthalpy. Eq. (2) is obtained from eq. (1). (2) Enthalpy is obtained by integrating specific heat capacity;
The first bracketed term in right hand side of eq. (2) can be expressed by eq. (4) where, Cpa and CPO are the specific heat capacities of the annealed and the unannealed glasses respectively. Therefore, eq. (2) can be rewritten as follows. In order to estimate the effects of the contents of the dyes on the rate of the enthalpy relaxation, the relaxation time was plotted against (Tg -Ta) in Figs. 10 (PS/Yellow 7) and 11 (PS/PAAB). At the same (Tg -Ta), the relaxation times becomes long when the dye concentration increases for both samples. From this result, the molecular Fig. 10 Plots of enthalpy relaxation times against (Tg -Ta) for polystyrene containing various contents of Yellow 7. 
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Tg was measured at the rate of 16•‹/min.
(2) Enthalpy relaxation time was calculated by using eq. (9) at In (4Ht/d ‡™H0)=-0.5. 
